Improvement in islet yield from a cold-preserved pancreas by pancreatic ductal collagenase distention at the time of harvesting.
This study tried to improve the number of viable islets isolated from a pancreas because a sufficient number cannot be obtained when the organ is preserved in the manner used for pancreas transplantation. The mechanism involved in the decrease in islet yield during preservation was studied to try to develop a better method for islet preparation. First, the integrity of the ductal system was compared between fresh and 6-hr simply preserved (in Hanks' balanced salt solution) rat pancreases. The ductal pressure after ductal injection of HBSS reached a plateau earlier and was significantly lower for the preserved pancreases (0.073 +/- 0.026 min, 410 +/- 17 mmHg, n = 5) than for the fresh ones (0.176 +/- 0.086 min, 561 +/- 103 mmHg, n = 7, P less than 0.05). Second, the extent of pancreatic distention was examined following ductal injection of barium gelatin solution. Solution leakage occurred earlier and distention was less in the preserved pancreas. In addition, the gelatin was found in the capillaries within some islets of the preserved pancreas. These results indicated that the preservation led to a rapid loss of integrity of the ductal system before collagenase injection. We therefore tested the efficacy of ductal collagenase injection at the time of harvesting: 15 ml of 1.0 mg/ml collagenase HBSS was intraductally injected and the pancreas was preserved at 4 degrees C for 2, 4, 6, and 24 hr. The isolation procedure was similar to that used for the fresh pancreas. The yield was significantly better than that of the simply preserved pancreas at 4 hr (241 +/- 22, n = 3, vs. 140 +/- 58, n = 3, P less than 0.05) and at 6 hr (171 +/- 58, n = 14, vs. 32 +/- 33, n = 6, P less than 0.01). These isolated islets were spherical-oval and their viability was confirmed by the ability to reverse STZ-induced diabetes in mice. These results indicated that the integrity of the ductal system, which is necessary for distention of the whole pancreas, was lost during preservation. To solve this problem, ductal collagenase injection should be done at the time of pancreas harvesting and then followed by simple preservation. This method is recommended to obtain viable islets from a preserved pancreas.